I. INTRODUCTION
The wild range of developmental biology is the study of process by which a single egg can grow and develop to become a perfect organism, which is called embryogenesis, the other subdivision of this study is the process that is involved in post embryogenesis which is named regeneration. In this field of study, determination and establishment of body axes, regional localization, Organization and expression of the genes which have essential role in nourogenesis and segmentation will perform again. Actually the common aim of embryogenesis (sexual reproduction), and post embryogenesis (asexual reproduction and regeneration) is to create a perfect organism [1] - [4] .
In the family of Lumbricidae, regeneration required the present of huge amount of regenerative stem cells to rebuild anterior mesoderm, even more, dedifferentiation Manuscript received July 5, 2013; revised September 4, 2013 of epidermis and intestine is needed for the process of rebuilding ectodermis and endodermis, nevertheless, regeneration of the posterior organs exclusively is performed by stem cells [4] .
Earthworm plays the important role as key organism in terrestrial ecosystems to improve the agricultural soils by feeding and dunging it, which is caused the increase in the amount of potassium, phosphorous and nitrate and reduce in the amount of dirt in the soils [5] . In addition, the sticky mucous which is excreted by the earthworm adhesive the soil particles and produce the soil aggregate. Even more, from the 1984 and according to the OECD committee, earthworm has known as an international index to realize the amount of pollutant, because of their ability to accumulate the heavy metal in its body [6] . However among the whole phylum of Annelida, Oligochaeta has the most capability to regenerate, even more, the earthworm (Aporrectodea caliginosa ( is an epigenic species in Karaj, then we used A. caliginosa in this investigation.
Nowadays, the use of stem cells for the therapeutic purpose and investigation process has been increased and introduction of Lumbricidae as a useful source of stem cell, and the notable role of earthworm in agriculture is no longer unknown. Then in this study we tried to investigate the process of posterior region regeneration according to the species characteristic .On the contrary to the other spices, A. caliginosa has capability to reproduce the anterior region from the cutting segment.
II. MATERIALS AND METHODS
A total of 80 adult worms were collected in different location in Karaj (Alborz province), which the morphological characters were as followed :There was no specific head and the body consist of 80-120 segments .The genital belt was located over the 31-37 segments which it carries the eggs until they hatch .The ventral surface was darker than the dorsal surface ,and the month ,which is hanging by a piece of meat to the mouth, is located in the first segment . The whole body cover by transparent and clear cuticle and each segment except the first and the last, has 4 pairs of hair-like in their ventral and lateral lobes which are made by chitin. With notice to the previous studies by Liebmann (1942) , which is the different season have no effect on Annelida regeneration, so the earthworm has been collected at all forth seasons [7] . In addition, the identical length has been considered in order to achieve the optimum condition of the regeneration. The samples were divided into seven experimental groups for our investigations, group one, two and three kept in different temperature, humidity and pH conditions respectively (15, 20 & 25 °C) , (30, 50, 70 ml/200gr of soil), [8] - [10] . In the forth group, the amount of clay was different (one or two unit of soil added to the ordinary soil). In the fifth and sixth groups the amount of sand and humus were different respectively. In the last group, cutting the worm was performed from the different part of the body segment (20, 21 of the head and 20 segment from the tail) to define the optimum condition of regeneration, then try to determine the optimum condition for regenerating the tail sectors and the whole groups divided into forth different group in forth weeks, at the end of each week, samples were observed with loop microscope (Jenus), then, samples were placed in Bouin`s fixative for histological preparation; fixed samples were kept in alcohol solution of 20 to 100% for a period of 45 minutes to dehydrated, and then in alcohol / Toluene (50:50) and Toluene (three times) for clearing, and finally blocked in paraffin. Samples were sectioned about 7 micron thickness and then placed on slides, which is previously coated with gelatin, before hand for staining with Hematoxylin-Eosin for histological observation, the data were analyzed by one-way ANOVA and INSTAT soft ware and the results were taken from at least three independent experiments, performed in triplicates. Values of p < 0.05 were considered statistically significant.
III. RESULTS
On the one hand the temperature for the optimum condition according to the previous studies [11] were defined 20 °C which has shown the significant increase to comparison with control group (p<0.01), although the change in temperature to15 °C was not significant (Fig.  1) . Moisture plays an essential role in the earthworm life not only as an important factor in its embryogenesis and regeneration but also as an inevitable factor for breathing and excreting [12] , therefore in this investigation the effect of moisture on regeneration of the lost segment were studied and the 70% of humidity in the soil were defined as a optimum condition for reproducing the lost segment. On the contrary, the significant reduction has shown in the group of 30% humidity of the soil which, the rate of regeneration was not demonstrated the significant value (p<0.001) (Fig. 2) . Due to pervious study of Tian based on increasing in the number of earth worm (Hyperiodrilus africanus, Eudrilus eugeniae) in pH: 5 [13] . The change in pH was considered as an effective factor in the process of earthworm regeneration, the observation has been shown the significant reduction of regeneration in alkaline soil (P<0.001). However the decrease in soil pH did not have a meaningful effect on earthworm regeneration. (Fig.  3) .Even more, counting the renewed segments in samples has shown that, the soil with less amount of clay can provide the optimum condition for regeneration in earthworm. If the amount of clay become double can cause the significant reduction in the process of regeneration (P, 0.001). (Fig. 4) . To amend the agricultural soil by earthworm there are two approaches, the first one by adding the earthworm directly to the soil, and the second way by adding Vermicompost. Nowadays the agricultural soil is full of soil waste, cow dung, domestic sewage, humus, and other organic materials is caused the increase in vermicompst, and indicate the biological activity in these worms. As a result it seems adding humus to their environment, not only improve the plant growth but also cause the increase in the number of the worm and have positive effect on their regeneration process. The survey results showed that the soil with humus unit as expected shows a significant increase in the recovery rate of worms (Fig. 5) .
As a result of variant type of soil in different agricultural farm in Alborz province (Karaj), the different rate of regeneration was observed in the worm which was tested in the Lab situation; ordinary soil was collected and about two or three unit of sand was added which, one unit sand made a significant increase in the rate of earthworm regeneration. Another remarkable result is to increase the amount of sand in the soil at a rate of two units, which made a significant decreases in regeneration of earthworm .Thus one of the critical parameters in the regeneration of the earthworm, is the soil texture in the worm's environment (Fig. 6) . In the final trial, the histological tissue imaging and comparison between the new built-in tissues, which possess the less amount of melanin ,indicate that the part of blastoma repaired itself in the way of Epimorphic regeneration, because the posterior sections of the worm, blades with a thin wall of muscles were observed which are gradually thicken through the first to forth week, that demonstrated the reorganization of the tissues and organs which is not the alternative tissue as a result of elongation (Fig. 7, Fig. 8 ).In addition, the worms, from the tail section, regenerated the segments which had ability to search , navigate and react to the environmental stimulant and, even more they survive for one month (Fig.  9 ). The effect of sand 0rdinary soil ordinary soil+1 unit sand ordinary soil+2 unit sand group1(control) group3 Figure 9 . The section of the tail of A.caliginosa the thick section showed the part which cutting was occurred. This part of worm just closed and healed and had less amount of melanin. The opposite section has a smaller diameter and elongated which had more melanin and the ability of search.
IV. DISCUSSION
Fragmentation in Annelida follows several different approaches; one of the well known ways is spontaneous fragmentation or Autotomy which is happened in the ordinary situation for the earthworm in the soil [13] . In another way which is named induced fragmentation that is performed by decapitation and electric shock, Autotomy will occur after 24 hours of cutting [13] , [14] . In Autotomy (induced or spontaneous) in the Fission Zone, the circular body wall muscles contract and as a result the worm will divide into half [15] . To avoid Autotomy in the samples, the cut were performed between 20-21 segments from the head and 20 segments from the tail. In this fragmentation the importance of seven segments from the head which is considered as a head part of the body with the reproductive organs for regeneration were taken in to consideration, even more the existence of growth zone and pygidium in the posterior region was considered in order to evaluate the external factors in renewing a lost part. Regeneration in Annelida has been reported in different approaches, in Enchytraeus japonensis even a three pieces of worm can recreate a new one in seven days which the worm shows two different approaches simultaneously: Epimorphic Regeneration or Epimorphosis and Morphallactic Regeneration or Morphallaxis [15] . In Lumbriculus variegates even a three segments have ability to regenerate a new worm [4] . As a result of the effect of Fission Zone in regeneration and the existence of several fission zones in one worm, the number of segments and the distance of section from fission zone in the samples were considered. Therefore it can be stated that Fission zone inhibits the survival of head segments and the existence of the head inhibits the formation of the head at the posterior region. Based on the previous studies we assumed that the last 20 segments of the worm because of having fission zone have potential ability to create the head, and the first 20 segments as a result of having head and non attendance of fission zone can regenerate the tail part and the result not like the Kawamoto 2005 investigation, does not have two head.In addition Glutamine synthetase gene detection can also display the stem cell proliferative activity. This gene, in regenerating the Zenopus tail, repair of motor nerve injury in rat and in intestinal crypt region is widely expressed. Niva2008 investigated the gene expression in Enchytraeus japonesis, examined and found its expression in epidermal cells and regenerating blastoma shows substantially increased [1] . These cells were very active in our first week of the quarter volume ratio which the cell with higher ratio of nucleus and cytoplasm with high ability of division was observed. It is assumed that this Blastoma stem cells leaded into nerve cell differentiation in the fourth week and the latest searching environmental characteristic, is provided by the neural tissue.
V. CONCLOSION Regeneration in earth worm (A. caliginosa) is an Epimorphic Regeneration, which is very sensitive to the environmental situations, and at the optimum condition, regeneration of the posterior segments occur at the opposite point of cutting, which is involved the formation of new head. Therefore, the anterior -posterior axes which lead to the formation of fetal organs along this axis, has potential to be renewed due to the existence of stem cells, which help the worm to regenerate the lost organs, however at the tail segments of the worm the nervous, digestive and respiratory structures does not exist. This kind of regeneration could be happened due to the low level of differentiation in these organisms to the comparison with higher level organisms in the evolutionary tree. Thus, it should be stated that the rebuilding of the cutting part organs in Annelida regeneration is one of their exclusive species characteristics.
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